Multiple meningiomas commonly occur in the central form of neurofibromatosis1 2 and are often associated with bilateral acoustic neuromas.3-5 Although there are a few reports of familial meningiomas occurring in the absence of additional features of neurofibromatosis6-12 the evidence for inheritance of meningiomas alone is inconclusive. We report a family with multiple meningiomas associated with minor stigmata of neurofibromatosis and present a clinical and cytogenetic study of the affected kindred together with the results of chromosome analysis and steroid hormone receptor investigations on surgically resected neoplasms.
Case histories
The family pedigree is illustrated in fig 1 . The propositus (111-1) was referred for the investigation of abnormal intracranial calcification. The ently unaffected male (IV-2) has cafe-au-lait spots and patient IV-3 has abnormal tentorial calcification. A similar pattern of neurological impairment was noted in patients III-1, 111-2, and IV-1 (table 3 ). An erroneous diagnosis of peroneal muscular atrophy was made in patient 111-2 at the age of 6 years and subsequent development of neurological signs in patient 111-1 was attributed to a familial form of muscular dystrophy. Cytogenetic studies were performed on all of the patients examined and the family has received genetic counselling.
Materials and methods

Histopathology
The brain and meninges removed at necropsy from patient 11-2 and the two intracranial neoplasms removed surgically from patient III-1 were fixed in a 10% solution of formol saline (pH 7 0). Tissue for histological analysis was processed routinely into paraffin wax from which sections were cut at 5 um and stained by conventional histological techniques.
Steroid Hormone Receptor Studies Small portions of fresh tissue from the neoplasms removed at surgery from patient 111-1 were snap frozen and stored at -70°C for a period of two weeks. Cryostat sections were cut for histological analysis and for assay of oestrogen and progesterone receptors in cytosols from the tissue sections using an isoelectric focussing technique.'334 The ligands used were 3H-Oestradiol (Amersham International TRK 322) and 3H-ORG2058 (Amersham International TRK 629).
Cytogenetics
Peripheral blood samples were obtained from patients 111-1, 111-2, 111-3, IV-1, IV-2 and IV-3. Lymphocytes were cultured for 72 hours in medium TC-199 (Gibco) with 20% fetal calf serum. The cultures were then treated with methotrexate followed by thymidine prior to metaphase arrest with colchicine in order to obtain prometaphase-type chromosomes. 15 Karyotyping was performed following trypsin G-banding of metaphase preparations. 16 The two meningio- 
Results
Histopathology Post mortem examination of the brain from patient 11-2 showed numerous depressed areas in the cortex of both hemispheres formed by nodules attached to the inner surface of the dura (fig 4) . These nodules were especially numerous on the falx on either side of the superior longitudinal sinus. There were large nodules of tumour attached to both the VIII cranial nerves. A large depression was present in the midline on the under surface of both frontal lobes between the olfactory tract in which a large nodule of tumour was attached to the dura. A further depression was present in the posterior aspect of the right cerebellar hemisphere which had also been occupied by a small neoplastic nodule. Section of the brain showed symmetrical ventricular dilatation with two small calcified nodules present in the ventricles adjacent to the foramina of Monro. The cortex, white matter, basal ganglia, brain stem and cerebellum showed no gross abnormalities. Histological examination of the VIII 
Discussion
The family described in this report has a predominantly central form of neurofibromatosis in which female members are most affected and cutaneous manifestations of the disease are minimal. One young asymptomatic male (IV-3) with possible central involvement has no detectable cutaneous stigmata and one other male (IV-2) has minimal cutaneous stigmata. Minimal manifestations of cutaneous involvement in patients with central forms of neurofibromatosis with multiple intracranial tumours are well documented and it has been suggested that the same may apply to those with solitary spinal tumours. 7 Cutaneous manifestations may easily be overlooked, leading to an erroneous diagnosis as occurred initially in this family. In addition, unless noninvasive radiological investigations are performed, the degree of central involvement in asymptomatic patients in families with neurofibromatosis will remain unknown.
It 
